This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Searching PAJ 



1/2 s<—is 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 11-191641 
(43)Date of publication of application : 1 3.07.1 999 



(51)Int.CI. 



H01L 33/00 



(21 Application number : 10-287623 
(22)Date of filing : 09.1 0.1 998 



(71 Applicant : MATSUSHITA ELECTRON CORP 

(72)Inventor : INOUE TOMIO 
KOYA KENICHI 
YAMASHITA NORIO 



(30)Priority 

Priority number : 09280108 



Priority date : 14.10.1997 Priority country : JP 



(54) SEMICONDUCTOR LIGHT-EMITTING ELEMENT. SEMICONDUCTOR LIGHT-EMITTING 
DEVICE USING THE SAME AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flip-chip 
semiconductor light-emitting element of a structure, 
wherein light on its way from a luminous layer to a p side 
electrode is made to be reflected to the side of a light 
extracting surface with high reflection efficiency for 
obtaining a high luminous efficiency. 
SOLUTION: A semiconductor laminated film, consisting 
of n-type and p-type layers is formed on a transparent 
sapphire substrate 1 a and n side and p side electrodes 2 
and 3 respectively are provided on the surface on the 
same side, which faces opposite the substrate 1 a of the 
laminated film. The electrode 3 is formed into a 
laminated material consisting of an ohmic layer 3a, which 
is ohmic connectable to p side semiconductor laminated 
film and consists of a metallic material, and a reflecting 
layer 3b, which is made a laminate on this layer 3a, 
consisting of a silver white-colored and high-reflectivity 
metallic material, such as Al, Ag and Zn. 
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tSIS^I 1-1 9V641 



[Btxa i ] 2!B<7>$s&s«a>-t(e n mmRxfi P mm 

m<Dm±\~ n^iwp iitfiif^t- s ^ <? mm 

i$.m±s.ttm<Dm mtrnt ifc^u v-j*v? 
mn^mw&ntm+x&^x. p«ma«p*¥*tta 

Hfc. C(D3>5f^ KHco±icsit^a>iS^ffl^fe^ 

[H*^2] TOEa^** hJll*. Ni, Co, M 

g, s b<7)^-rttA^^®7cS*#^ ^OKi^ttso 

O nm&T"C&£i&3fcJl1 fatten 

IIS^^3] TOESttB!*. Al, Ag, ZnGHvT 
*l^(7)^S7C^>f>^y, -£<OKJ3|CI*5 0 0 nm&±-C 

AgiPt <D&&&tcltA gtPd CD^Srfc-T 
3 G«0> ^ y * ^ ?a¥*{*a%«?. 

CIS*31 5 ] fg3fc3l 1 A* b 4 <D LN-rtt^^fS® <D V U 
■!y^y^ffl*»(«l83ft**i:, TOE? 'J 

¥SMMMft*T-a> p n ««ai=»j6-r -s^aic 2 

ootSAWJIifcSi 0>±Bfc£:M«a*«»fa*j|t 

fc*2©*ffl[*»o-y-^v«>>h*^6<py. toe* 
y^^> bm^-omi (7>^®cD2o<Dms±ic^-r^a 
/O^s^lttoe^u 7^-^af»*»at*?fl) 

Ml** 6 ] TOE 7 "J v * ^fi*J«HMB#*«« 

QaN3R{b-&**3HtfB** ; f-t?*y, TOE-9"^V^> 

h*ws i y-f*— K*^-e*y. TOEmi o>±®± 

«a-c*y. 7^»p/<>^Lri»E«**wp 
fflim&&nflyaa*<ittEs i y-r*-— K*^ot)nffl«a 

i pfl*ai^#ttLT*aaaLTft«K3Ml5eita 
[flt*g7] TOE5«***<Affa>«ft« TOEfittJia) 

* «tt fc f £ m£ a 5 £ fc li 6 ElK0>¥aR{*&%SB. 

¥mftm&m*$ y- u-A*>s«>5fc*iz»a&« 

te&ft&Hfcfcur. TOB7U*:^v:fS¥»{M6# 
i TO£"'J -K7 L/— A*>&fifc ±f t 0>tt*BMfl* fc 



[ISsftJl 9 ] Hj#Ji a ES0>¥«tt*3ft£»i::&i* 
TOE^Ua— >«B#TOB:>y*:/**:/B¥»tt 

y fcti La±f=4M LTHttl* C fc * 

fc-r«^*ffX%KB. 

[»*Sl O] H*g5, 6£fcli7B«<B¥Sf*aS 
*Ml:fil^ 7 «J ^ v ^H¥»tt**a*fc L 
TlMttT?*oTftaaffl(Dai«a>±l::G a NXibdft 

4UMtf>n&ft&tf P gB£ttaU TOEn^acDa® 
l:nil8«MU TOfip£a0>aB0>l3S±If(cfl| 

s<7>35^aa*^«-r ^ fc fc * ic ca>aw«aa>.tT? fc 
-dttoe p i@a)s®^-s* p «Ba<> 

©rtLfc*»^t»**^^ffll^fca6fl!)l^rEs»■(D» 

St*a-Cfcor. TOEQaN3M*«tt*****TOB1*- 

jsitJia>*BffA«»«*L«:*«>9*»r=aaL. to 

* 9^sicj:yTOEMff»cTOEan*aa)SiHi=f<t 
a»jft^*¥»(*a%aB<Daaa&;i 

m&m 1 1 ] ^^31 7Etto>**stta>aa*a-c 
fcor. «E7U ^^^^a*a«t«****TOE-y- 

*^o>«a*»*»*#^-f * p/o^t^Lxinaa* 

*-&fcai:u TOE^x/x— tmESjta^fcfctlcTOE 
ftBH0)M*m*»fl(L«:*lR>9^«lcaaL. TO 

e^x/\— a«a*«#ffl«sa>A«aic»«u 

[anamn&KH] 

[0001] 

y-f a— K^jft-T/^xicwfflaFfcsafbrfu 

*y, i»(=p««a^6a)s»»*»*j=<Httu-c* 

* y a l & ** * * * * 9 1= l fe^9flca%aT t 
^v«axaa&tf«a>aBa>aia»&i=H-r«. 
[0002] 

[tt*a>ttffi] QaN r G a A I N, InGa N&Zf I 
nAIGaNStOGa NX1b$«¥«i*tt. TOMB* 

^A-f ^*»aaft«*T/<-f xaa>*aMM»»t lt 
<o#»T?a>aH*<a^-ct^* 0 

[0 0 0 3] C(0G a NS^«3^8(t^aSt'li, 

■cji, »aaa«^6«a*ui-rcfc^r*3a^a)r. 
*»(ta(=tti+4 Pf n(Daard:«Asafc»iPi-r«fl 
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[0OO4] ma\Zfc$:<DG a NS*SM**#*^G>* 

tt<D»«Efc LT*77-f T»*5 0 a *ffllVC*<D-tl:: 
nfS5Upifl52£ML, p^SS 2CD-S&* 
i^fV^Lt nIS5 1 SSiilLfct^-efc^b * L 
T\ nl§5 1 IZliTKV^-f >^(Ofc^<7)nffigm«i5 1 
a*JB«U pII 5 2l«g3fciafc>S4*=& ; E-0>JL®<D 
BIS**l=aW«as 2 a *»fiM-«£*l=:-*<Z>-«l= 
Tftl/^-f V^COfciba5p«jaffi5 2 b £t£lf4£^5<D 

[o o o s] cct?. ansa 5 2 a l*N I tAuoa 

JiK*fcl*C-oi: Au<D«JfB£L*:ti<D-Ofcy* pffl 

tL/c^CDA^if-efc-So *fc* nifi5 1 a.ttT i fc 
A u<D5jSJfM£fcl*V£A I t<DaJil«fc.Lfc*OA*- 

[0 O. 0 6-] 393*85 2 a, pfllfKa-5 2 b&tfnfl) 
mS5 1 aO>**L**t<D*t»I*.. Q.aN3RI=*— 5^^ 

ta>-e&4o n i , co, x i atfvA<*HP 

[oooj] z<D : j=5tt.¥*{*##»^5 0T?i*, nis 

ft 5 1 t.pSB&2i<DIHa)Pr-n»*«*fcI**®M 
.n.GaN^tt@i UvpIl5 2a)a 

fit, n Wmas 1 a &tfpfiijmas 2 b<D* 
*t* r ;»^|:IAu'7'f V (H^-H-r) **>-r-f >^UX'J 

[0 0 0 8] *fc, **[ 5-0 a tLrffll^*-9-i7 T-fT 

f***«ii::affl-e *4 cttn«xtf.p iiga>ma 5 1 
a, s2btimcmo)miz&&hTi^&ztfrt>. m 
v ?f y ?ao>7*b u ^Rr*t*4« z*u*. nil 

&VplO)lS5 1 a r 5 2 bO)*#t**ll=/<>^«a 

*»fitLTis*. Mna>«ai::fflW*E 

S-frfc$»0)i:#(OSS5 O aCD±@;b<£#BlfciiL®£ 
«5 0 a KG a N »ftS*¥»{*ft*«ft*4B#** 



**i:*-erfct*. B*«n?fe**i oovosie 
[opio] ^ttiz^L. »sa^co3aa3Si=«t*S5^ 
«a#a*^B:, *amaA**i=a*LT. ^ifs 

-i 87a2»fc"L rBEI=lH * LfcW "** i;Hm:i,E 
s i .y-f*-— Kt*«**iaatta)iiflii=<E4*3i= 

[0 0 1 1] B9ttH8<D***T5 0t»«ft#«ffl 

or. ^mcD (a) ^B(D (b) te^B 

(a) <DC-C»*«f=<fc4a»BH"C*4. 

[00:12] S I y-f*— K5 3l4naS/U 3>*S5 
3 a.SKW^ Lfc*©^ 09(0 (a) izj3L*-C*«« 
leg o tz#M<n±MW^ ft **M*K *>*aA.LTjt» 
pi*l#W5 3 b *».#»l=»J*Lfc*0> 

■e**, tut, _nH¥*(t««i=«a-«-*»»i=n« 
mas 4&tf ps*»#««5 3 b.ic.aa-r4»#i=p 

— A*tM»i:*i*t4fc»ftn las 6 *ri+t 

1*4. CC-C. S |.^t-F.5 3fl)n«ta54i:n 

«a5:6 ; i(©m<p*a(*«a*fiii: lt»< 0 

[6,0 1 3']. S i y<*v-'. 3*ntl«a5-4I*J83ft 

iT5 o <7>p somas 2 b ic^-r ^ p/o^s 7 s^-l 

T««.£*U p«ia5-5ttniM5 1al;7<*D 

*- -ks 3 ti*aattic*-3'X««**irt*4« *l 
rooi 4] coo.fc^ftaatt^isaic^or. sma 

|cJ:4a«»36'WlP**tfc^ ****5 Olcfll* 

J!inS*i4i£^(pimE(*S i 9<<**— K5 3CDIII^fiSK 

(tfitSfeio. 9vi?/U/U^ii<ci:ir<tDr. 
#3**^5 0fc93lP**t4l«*fii«EI*s i y-f*— K 
5 3 <B «StA»l = <fc 4 Bff *T# 4 ^/ x WE V z 
ifi (WxlSl OV) "CyW/^3WII<Ci:(rJ:9, **t 
**ia«a*«3lES*t4- Lfctfot, i.4«* 
O00»**JM(l=l».CCfc*t-cS4 o 

[0.01 5] cc-e, 7'J *:7**?fi©*SMttB*X 
affl«as 2 aO>±«l=:9B*IB4 f »fit*ti4<D 
CflO**JBfr60)3(lfcf**7r^fTatS5 0 a *1SI+ 
T*a)-tB**»yBLBfcLT**-r4ti<Di:* 
mas 2 afflg(CfRlA^ : bCDi:^&4a COfcto. C(»2 

0jmas 2 a^RiA*53ft*affl«a(=ft*)4JE»*©K 
^HEB«a-cs»*i±4-fe3i=-r*t«, atmyaiLB^ 

£(0&*3»^£±lf4C<bj£i<-e^4o C(0ig-&. BBS 



(4) 



$$K]¥1 1-19 16 4 1 



So 

[0 0 16] 

a*Lfc«ft* ca>paaa*B8-eCTLfcta&ni: 

n i £Au<Dmmm-£tc\*cohAu<Dm 

[O O 1 7] <t NiiAu t(D»JlM-ef*. — 

arc*— s^a:/** Kst^Ni (omt*&t>a>T:m 

<t<Di!a^-a-^i±Tf4 I |^»fCCol*^<-CAufiJ5U^ d 
mt*m& ( p IG a N/B) £<&}*M«ia£&t/h£< 
[0 0 1 8] CCD J: 5KA u(D[5-5^N i -£C o <fc y 

p «««a>*flB*«cfl!> «fc a tt*a*fcf*a 

[0019] £a*XffiX«LTKaL*:«ra 

8 *HM> ra^Sj (D$5 1 9l^r«0 

<fc*U*. Au0lfil:*SMLfei|$'eii 9KA*< 
O. 5 50/im (afefctBS) BlJ:-eab*LttS»*r*8 
0%)sJl±"CfcS(0{Z^L. aKAtfO. 5 O O/zmfCfc:* 
fcfi»#tt5 0%l5lT(cSai=«TLr^*. fit, 
7&&tfO. 4 5 0//m(Sfe|:«^) 4 0% 

[0020] Lfc^ot, paa^attnaaj: paa 

[00 2 1] Z.<0&o\Z* Sffitt8i:LtAuJffifflt 
S»S. 7*) -y^v^Sfl!)<»:5l=P««a^&a>Slt. 
3fc*,*&aj LpifiiJlclsiiiR LT^*3a*$-b(f cfc 5tlt 

[0 0 2 2] *flgBBI=J3t^TjB»"r^*HlHI*; 

& p a«ai=RiA^**K^fi»»*r*au 



[0023] *&i::i(rELfc¥«8*Ka> rg^Sj 
cos si 9HHf«<D*aao!)#jfes»*a)ai=«fc*L«. 
wa*««i=fc^-c, a*fi**a>ai*aB*mi** a 

irAg*<-<5i->ib-r*ci:fc<fcor^-r* : fe<7)-e. 0 

»«>B««*3l#«C*"BHfc**. 
[0 0 2 4] Z<D*#*^<D***Ae*p««ai=tt 

[0025] *«Bi=M*TB*r*#W2©l*Bi*. 

S»$^Stl^A s *>3 

c <t ^ < p fflm«si::teffl-r * z 7 y ^ ^ v 

^aa>*»(ta**^i*»*a*aaatf*<Daa* 

[0 0 2 6] 

[»a*a*-r*fcj&«>*»] *Bni*. aB^<D®as 

6(D±HnS@M p&B*Jft££*fc¥ffttaBB* 

t aa-rt n aaa&tf p aaa* 

Biu nifttf pMtt»aii:SS«fl)I***HJ L 

B fc l fc 7 y ? ^ ^H<o*a(*«»**-e fc o r . 
p aaas p a¥»*BBBi=3*— s ? 9 mm *imte& 

sit*«)*L^aaft»*a*t»=-fc*fiit»a)«a»i 

coo 2 7] zn&oizmtfLT'&tiif. ¥-m#mmm<D 
*3fta*^& p««ai=iiRi^a*i4. i^tfeots 
tt*a>at^att»tfaadttfea^6tt*j:<ttAa 

[0028] sfc. *anf*« mestta^As^a 
aaa-eaa-itaai:-*-*. 

[OO 2 9] PttfcttPdtt, A stG&it-f&zt 

lza3££|z*y*#«MrU Ag<D-f^->^blcJ:* 
[0 0 3 0] 7'J*;?f9?I*»# 

a*** * y — u— A^a«a:iri=»a»« Lt* 

Ka*i=»a»aL*:*»i*«*aar=fe 

ixr. 7<j ^^^^a^aitaftaT t y- k^u— 
A*»«*if fc©a*aBB*fci*7 y «y ^ ^ ^a*» 
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[00 3 1] *>'J a— >*B*«rE«*»IHI=*»r* 
[0 0 3 2] 

[S§fP3<Z>agS£<DJ&S8] R*fli lcE«<DfSE(*. ana 
MSfi(01l:nlMtfp81«)tt»fc¥*(|;| 

mm*®*.. nmBLifommmms&mtR^om^ift 
.a)±i=s»*a)KL^iis-ft**jB#»ir j= mannas 

$ hJBtLrp«i*»i»aiJiflir=#—3 v***Rril6ft 

[0033] Sf3fciS 2 IZlBffiCO^^Ii. HtfEa 5 h 
Jfl*. Ni, Co, Mg, S ba)l^-r+t^CD3feJl7t** 

-ecoSJ^Ii 5 o o nm)aT-efc£i9#JSi IBK<7> 

¥»tt«**F-efcy. ±E<0*«5c*l*. p^COGa 

tifiBfttO-ettttW:*, B«***«aaWft«i: 5 O . 
OnmfelT, *ofc«F*L<l** 1 O O n mJslTI- 

[0034] it*^3iziH«cD^^ii. ffrGS»n». 

Al, Ag, 2 n ^vrftfra)&B5cM*t&tty* 
Hff(2 5 0 0 nmiUJiT*&^IS*3l1 *fcl*2l::E«<D 

l:»t«K»*4«1*l=I<, affiWfciit;**«i*cfc< 

* 5 O O n m£l±. L < I* 1 V m&L±\Z 

[O O 3 5] gf#3l2, 3f=«fcy. *—5?£»R*S 
Sib * 4 «± * f^ffl *. 

[0 0 3 6] R$]l4(cE£0>ft0]{*. trrf2Sit»A<A 
e<D**. frlHS^JlS A gtPt GD^^f-liA g i: 

y. p««ar::Ag*/H^4*di::B:. 
Agtp t*fci*Ag t Pda)^**fr^ctiCcfcy. 
Ag7^y u — v 3 >i4«i$ij-e £ « t ff ffl * *rr 



£ a P t *fcl*PdO>«l*l*. f*iftl10wt%^fc 
l*30wt %Sfl[T?Ag©JS»****y*i:S<i:^a 

[0 0 3 7] RXasicEfKaXHI** B*ai^6 4 

■ fc. ^^v^a*SW*JB***Op«atf n 

A!i^ffiic^-r-stiMi^2oa>a«iA^«*tvfcmi <d 

<D 2 -3<D«a±l= , *-r $ n/<>^£ tfr LTfTE? 'J ^ ^ 

[0038] m^meizmm^mit. KrE^u^^^ 

V :7fi*MMM!5#***«G a N 

-cay; tMB-fr^^I/HRWS I K»?t 

fey. ttTEff 1 ±H±<0 2O(D««*<imES i 2V*— 

K*^a)p«iat;n y. 7^^pa>^ 

L-CttTE***T<0p«fia4: n«W«BS i *V 

K*^a>n««at pfflm«l=*ti$LT3*il8SL 

6 six* i 5 ff is * #-r *. 
[oo3 9] is*^7(cEi6(Z)^0^ii. |irEs:itJiA<A 

gCDli^. !9ES*li^^®* P t K Pd^fcfiN i A^ 
E«©**i«B**«-cfcy, PttfcttPdlfc Ag 

«i-r*«*A<fty* *fcAgo)*«*«»>rv*«f=«k 

*«BM-e^l=«5Ci:fzJ:y7k»*a»fL. Ag0 

[ o o 4 o ] a rzE«<n^p^i4. tt«« i * & 4 
e»(o ^ y *y zr? ym^mttmftm* i y — k ^ u— 

*3l5 3&^t>7Eec7)4 i «^*^sal=^3^T. urs^y 
*v ^a*»*M8**Tt fine u - k 7 u- a^>s 

«ttifi:fl!>«*l»IB*fcl»ttE7'J v?** 
>»B*3t* L-CL^-B C t £ #mt T 

iccfcy. As-f*>*->y3->affi36«h5^^-r4fc 

[0 04 1] »*«7i:8*»ffl-r*Ci:l=Jsy. 
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[0 0 4 2] 3*319 lCfBS<7)&fSfn*, I»jfc3i8EK<D 

«n$3tta8N3g. x#*i/«MB**— iuKatnt-r** 

T0^ay tbL^JticitriBvu a— vaffltfttBLTi* 
<tL^i:i=*y. jitBiyttLn^iiM{-csaa**fii± . 

IflHtMUUcp t fb*******«tti' l J=i-->«ffl 

»-&l=fet^r. *««Ba>aWB#/«#9±«tfifii:: 
fc£<tfirEA u 9*f -^O)* h U^A«**<, AuSI*< 

«*tfc y . ;u*<«a*^ b u e 

[0 0 4 3] B*«1 0(=E«0>»»I4* »#«5, 6 
*fci*7EB<©¥»*B#*Bl=fti*T. -jv+jW-v 

«<D-t 1= Q a N 3Mt-&«a##tt<0 n p BB £81 

Ba>BBa>BR^BicjiB(Danma«»a a r * ttt 

|c d (D an aa<z> -t -c & -o r TO E p SB 0) SB 0) — SB * 
i5af>S«*lc p BB«$»A L tffil* 
fc*$<DTOEKltB©BS*»-CfcoT. tlBGaNf. 

/<>^*ttLT#a»«**fc»=* fltrE^x/\-*t» 
E«*«*t t *> i-m&s.mmto&m&n&mm Lt^m 

i9Ea0^sffi<os®icM^^^t-^^3-*a6*sa<o§i 
a*a-c*y. pBaatfawBa©**©***** 

«****a*«i**c:fci=j:o-c* an 

«ai=:jEBB*W»l=««»rt"r4cfc3&«-C#. n«B 

i y-ra— KfT4ctic*y. »a§tEix4,« 
[ o o 4 4 ] fs#jg 1 1 ice® ommt. mxm i 

W***»*I»E»^'J> hB^4*TxW*l=»'«" " 

* ttfc ^ xy .t izmm*<D aa * £ -r ^ p 
/<>^**lt»b»« toe^xm-^to 



u «jB*?*Bi=*ywfi#B*m* 

«rEB*»-r«) p ««««Bi::tt»»JiM" 

y. §^irs#tJi"ea&^Ag<Dsai@ic«BBi*a*5c 

ttir»«*;fcfc^x/\— Jtr=»BSL SSitfcSAg 

(DStH®ic«aM*^Sc-r^o*e. b/s&« 

[0 0 4 5] felTlx. **ffl©B«G)»ffl®A(*«*H 
BS#BLtf*«&BMiM"S. B1 (4*i%n(Dmi <Bf£J6 

oT. f^l3<n (a) ItTHB. (b) l*HH 

(a) <DA-A«*«|::**«KffllS'C**. 
[0 0 4 6] 010) (a) RlS (b) dfcl^T. 3£#3S 

otSILfct<^?ifcS 0 C0)i!|IS<D«Jf #l*. f:^ 
tfT^billlXG a N/N^y 77f1 b, nlGaNll 
c f InGaNiStill.d, p|A I QaN|1 eStf 
p^GaNjf 1 f £ LfctCBTffcy . y^U^^n^S 

[0047] nlQa Njll c CD— 00)3— SJ0>-t 

*lfc»#(3n««a2 *B*fltl=J:-3T®fiKLr^4. 
*fc. x^^>yic«fc*«I|»»#*IB^fca-t»a)pfi 
GaNJil f<0-LiSlCl±. pBBa3A^«lzBB&l= 

i;p{19lia3CDJilCli^+l^n*7-<^P^>^ , 4 f 5$ 

hB^flKOBailcWflt*^******. 

[ o o 4 a ] 0 2 1*^*^^ 1 zmtttz^mfcrnftgim 

cD®BS0-efc^o 'J— K^U— A6<D±3gl::J£j££*ifc 

^7*-9-^^^>h*^i:Lr}Si6L-C. Ctt^5§^3^ 
Ag^-X h^CctoTffiSfESL■C^^^o fir, 
S i 4f-f K* : F-7<D±®IC 010) (b) fC^Lfc 
f^AS^l S±TfifcLfc*»fcLTEBL-Cl**. 

[0049] MS^KOT-f^P/O^A, 51*. * 
*L^*tS i 4T-f *«K**7(DpMa7 b&tfnfija 

«7 ai:«*»i:M*«x#*->»8t*otif 

[0 0 5 0] 9B*BT1 ^0)a«tfi64i:*l=tt. 
|*SIJiS*a) I nGa NJSttBl djWMteBfcfty* a 
L tz £ 5 IC Z a&ftflft* t> 0) *W77-f7 

sfii aa>%%yttLBffi&tf p««a3i=iRi*3. * 
lt. c<DpBBa3iria^3**Jft**<fi»*'a'S 
cfc3fx-rtttt*t^ c(7) P asaa3 0)aa«»t lt 
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[0 0 5 1 ] CtldSU pfiS«g3^b 
C0Stta^*±lf-Sfctf)lC^(D«»*pMGaN«1 f 
lCjgM-r&a>$^ h®3 a <h LTN i ^Co^fcliS 
b £ 5 0 nm<B&l£T^f£U *0>±C:&l*Jf 3 b t L 

(J)AI*fcliZn^1. 5//mCDKJl-CStliL-C^^o 
z:^ UV*^ KJS3 a£S*<-r42l*l*, P^Ga 

**UcflHxb*L4$JII*. Wfe^«ife^^l^LT 

Bfl[i=-r a*** 1 * a. -tbizcfctj^ p «!imffi3iriS]^ 

£&< t-ftfcabfcSttJl 3 b<7>-tl::Au<Dlf 

4c 

[0 0 5 2] SUJ13 b(=*fi-^»fia>*l=»l- 

T&l**t><&£iSl^Ag£J3l^4iI-&l** ^-fytz-y 

jew*****©** - *?!** pfflimai3 i: ndamffi2A < 
zy*-rtM*si:fty* H»i«<D»«i=J=y 'J 

[0 0 5 3] CttlC^L. K»Jl3b|:iA 

PdXIiP t a)**i L-CSWH3 
b£tef$.-?&o Ag(=Pd*fcl*P t 
U S»*tt'>L«T-#" 4*«A g <7>7< y v a >I*#P 
$i]*;K4o *«>JB*<DSeMttI*Pd<0»S3Ow t %S 
PtMSI*10wt%lItJ, Z<D&l4Jf 3 b(Z) 
■Vi 1 . 5 |/ mt'iStlio 
[ o o s 4 ] g! 3 I**£f8<7>^ 2 <nnM(Dl&m\z& 

^S^CD^CDfil^TfeoT. mm<D (a) tt*<B«H6 
¥®0, SB0> (b) ItRB Ca) <Z)B-B»*^lCc*: 
4*f»r®igi-efc4o 

[0 0 5 5] CuTffflWG a N ********** 
Tl*. S*fl)aiB«i5 2 a t»0***T5 OTf* 

y. (s i 5f-f3j— K) i±\~v(9 

(D»t^aaft»ftJB«*KDAg*fcttZn*1. 5 Jim 

o>BiJ»-c«*j*^*ai=*y»fiKufcti<D"c**. 

«***fc UfcatfcEttJBl 0 " 
*0>»rffl»ttr4B2 <hM£oTl^4o 0*y. @2<7>ig 
£1*. S&ftffS^I Op«a3fl)»»l:fl)M»B3 b 



^iS5 2a. pltS52b, 7^f^P/^^5W 

s i ^t-K^niti7 a <»mm±m~EL%m 1 o 
*»j*s*u«^. R»afcLTo>aii6**fc*<ot*aw 

■a5 2a±i:»«ihfc«#-c*«. ccD&*tJIio 
<t ssifcffs^ 5 o o) p «j«a»#ju w*H 2iH uet^-e 

36 4o 

[0 0 5 6] *fc. c<D»ffllcj3ivc4iK»»i otL 

fc£o CCOii*. 04 (a) 1 Or 

fc4Ag>*;*l©Mi:Pt, Pd*fcf*NlO»* 
*Jf frt>£4&S]8i i SMt^o -tii:^ y. WIB 

rti=s»LT < 4*#<t a g t&mM&m**-** 

va>«*i-e*^ pt*Pdi:t*i4lt" 
*0)*lB5c*e«:*«A g T-f^U-i > 3 :/*fll«tt-*» 

J^^ElC^y, Ag7-f^b-V3>lCcfcSiffi^'J- 

[0 0 5 7] C<Dffi»]gl l<D8i*l*. ®4 (b) \Z7fk 
■TTOO) p «gm®<DS»ll 3 b £ A g £fljl*TJ&fa Lfc 
5B«*^©***H»^*4. 

[0 0 5 8] C(D<fc3l^. a8H«a5 2 aCDSBKlAg 
^*ai=«koTW»*-e:fcJB»li1 0*15 

r±*ayBLBB«lcJE»**i4. Lfctfot, #tf#B 

**^ 5 oo^i=tHfctifl!)*ii*aa**^B!*'<"4* 

SCi:^^ 96*»flEfl)M±A<B&*'4. 

[0059] mit&t#&&wmms 2 a 

»»*y t!Bai:38:4«lRll=*y* 8B^lffi5 2ali(i 

r«l5»H:»a'C#ftt^ C*Uc**L* 2^1S5 2a 
|rl4Ag> v*Cc*4R»Jil 0A<SIS*HXSI?ft$ 
*lT<^4«>-C. A gfl)J^»fiWI=«fcot*»ita 
^l4o Lfc^o-C. Affl=*4«*»*0)fil±*£«-Ctt 
<. a»SB5L^-CiiB1t<Dfil±*H*uS« *L"C. Sit® 
1 OI*affl«a5 2aO>aBi*:I+t?tt<. /o^tas 
■^S i S^*-— K7 0>n«fia7 aa)*ffi(=*®dt**t 
a®S<0lS*i: AgK<J:48&e*£#JJ8LT» 
SS tt * B 1= IS -t * 1± 4 C i: 3b< -C £ 4 . 
[0 0 6 0] *fc. «BUR1 1 *JEI^ai±4Ci:l3<t^ 
SP^mas 2 a(DSffi££KJ?M<t-C#4<Z>t% * 

<of»sacoiiJin t »»tt3Wli=«± L . «**T 5 0 0) 
Ki±A < 3c#*tt4o 

[0061] @s ii**^<D*»{*fe*sa<os:»s 1 

4o 

[0 O 6 2] [3I^*$^T. nS^v'J^VSSfitLf: 
ri7X/\-1 2 ICS I 94*— K7<D/<*— >*»*tfc 
Lrm«St-4o C0^X/\-1 21*, 03 
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IZ^-T S i ^t- KSS^O) p 7 e £ 

■r-St^tilC. nffltf&tf p{Ua>m*l7 a, 7b(0^- 
>*-~Bffll=«WtU «BWI=l*n«a7 c ZmtilLtc 

[006 3]-*, nlMpWlSSI a r 52b 

^5 0<7>m»*X+X/^>Ki/— h-tizM^<rfc<o ■£ 
L. «)XA-1 2(DnffigStXp1S!ia)mS7 a, 7 b(D/* 

a, ^w^i^<fcy?sas^*-t±^xy\-i 2±iz^ 

I*. 

[0 0 6 4] *i*-c. m%m=f-5oimmLt^^/\— 

1 2£m®>^**i1 3<*>*£>mS> 4<D4Mc 

;i^-r§o ccoa»y^4-ai 3izii>-/*<&f;:#><z>ii§ 
mai 3 a$^iA-i 2 tttm-?&&m\~mmL, o 

X/\— 1 2 0S®(D n IS 7 c ^ ^ '^(Dglffit L t 
fll*.* ^*l?)(OSiSl 3at n^l7 c tOmi^mM 

A g-f^^Xyx—l 2 CD 
nll7 clzmMTf&nWnmy a, 7-{^PA*>^ 
5 f §Z3tm=F S 0 0) pWWMS 2 bW3l0JiS5 2 a 

Si o^^^H^o 

[0 0 6 5] -iiiA-1 2*iay t i i LT+^ 

SS^T 5 0 <D&BMm& 5 2a A g <D8.m 

Si O^jSLfcSSrftig^S O <bS i 2V:*-— K7£1C 

[0 0 6 6] fcfc. 14 (a) iC^LfcSill 1 £15 
It^W(7)Jg^r*fi. Ag<7>Jfc|*Jf1 0£fl2/£Lfc&C:. 

su corns > ^ *aa> i i jbo^js* 

flfel=J:oT»fitr*ttf«k^. i4 (b) l^tcfc 

5ic«Dta>p««a3*to«***i i-fc^rt. P 

««a3(=AB*fflt^4a*l4. «*X/\— 1 2f=:&^& 

«»***a«>*a>*Bai i««)*«j*!y*a4>i=a 

[OO 6 7] 06 liS i 94*— K7£K&-t£/ctf><Z> 
^X/\— 1 2lC^fiE$*ifcnfflISa7 a tplii7 b 

So ■ ' 

[0 0 6 8] (36 (a) IC;*:-rcfc5(^ >^*»/8ffil* 

n uma 7 a t mm&o)' tisztst Kitm* s o o P « 

1S5 2 b <t&l8S«5 2 a T?fc5(Dt, LT 



l\, £1^5<DI±* S®(Dnme7 c tS®<7>n^mffi7 

<7>-efc5o *&i=B6 (b) fc^-r^^frsj^-r^n® 
[0069] l**u * *.*«amfcaE-r«aEi*. o. 

0 3mA/mm2SJSi:;J%SaE-efc-5fci6 % S@S97 
c v*0>ltt*aJ: Ltt^li^CJSK 

[0 0 7 0] fil±.l=*.y* Slifi5 2a0±@[:Ag 

Jf i od.fcoT&atStiSa)-?. «*»KjMpjJt-r* 0 

*fc-. Ag> ^4rfipnfl5 2 b, T-f^P/O^S- 

Ms i y-r K7a>n«*a7 a icttf 
[o o 7 1 ] #*>\ B3F0>«Ti*i*«»«Bflj<Ds i $r 

-f*-— K7fcO)a*«t)1±i:Lfc4^ *ft*?5O0)n 
iMp|(Dia5 1 a, 5 2 b(zffa^"«M^4Bx. 
Tl^T. m«> 7*afetta>aa*&tf1»&il«attt* 

[0 0 7 2] H7tt*«n0)S3a>ieiKO»ni=J:«¥ 

»{***aa-e*y. k»bi o^sinsin i * 

3— >»Bfc X7K*^@tfl§T*^--;U KL/:LED7>^ 

[00 73] C<D»S*PL<Si^-r^<t. 'J-K7U 
— l*<D-?<5> KSP6 a|C@4(0 (a) (Zsit-fEAtB 1 O 

a>£nBi=aBi>i i »»aLfca**?&8attffLfc 

K*T7a>Mf*«iBfoy3— >»bii 5*3ta-r 

£ 0 f Lt, C<75^^> hS^^^toT U— K7 1/- A6 
©jfeSBSxjK+i/aBBtf^E— ;uK"T*. fcffU ? ' J 
* ^ V ^M*SfffB3fe^^ 5 0 (D*« y Bl L BB-t 1= I* 
5/'J=i-V»»f*««L<i:^J:3f=:-r*. ^cOSSIi. 

*ya<. *fc«*r*yx7K*S/«IIBJ:y/h*^*:a6* 

■ y a L»*tf a < «^fc^-ea&^„ 

[0 0 7 4] CO)||Jfi^^S§(i. SltllCAg^l^ 

1 1 vm-Dtzm-e*. »«aaLt<«*#««ft4 

MA g7-f y b-*>3 >tt»OT1Bt*4^ «S® 

1 1 a)iisii-ee>*-^i:Aga®$»aT^5 
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[0 0 7 5] Ag7^ ^fU— va>CD3tl0amffittSi^ 

[0 0 7 6] 
[II] 









sat* 










500 B$M 




A« 


*L 




1 O 0 36 






(2) 


A« 


Ni 




3 0% 


6 0*6 




<3> 


Ag 


Ni 




o% 




0% 



[OO 7 7] <DI£, Sltlil Oi'Ag, I3ii«;L. -> 

'ja->g}fli7SL, ©i*, situ 1 owg, &mma>< 
n i , ->u =i- >mm& Ls sit® a<Ag, &m 

Ktt©ft#M*v as*<8 5 o c» ajs*«8.5%i ami*, 

Vf=3. 3V, I f =1 2mAT?fcSi 
[0 0 7 8] t^f (Dl*2 4^M-C"J.— 7 

^-K^F&^I 0 0%**fe-r-50)l=»L, ©tt» 1/3 
Zf>\,tf 2 4 0 ^B1JJl±.-e 'J — {7 =B— K^SltSS^ 

LTfc&-av*fc, oi*, 5 o oBSiaJii-tfc-o-cVJ — 

[0 O 7 9] 

e,«gfe©3t(=^ Lxs.mmon iMMMim*- 

6^Ag, AI^Z nWmmZtitzM (Sit®) *>& 

SI3tai^(D(aj±A«WSfei:'5|:-5. a -7 KJf i: L 

T p ffil¥3Sf*ifBlf HI:::*— 5 »/ -7 8^ Rrtlfc^lHWr 

*^ni, co*sb$fflu5a)-c, g^tttSSL 
[ooao] =t>$<7 \-mizm<ftt><mj&*imti; 

»BiU. Sit JI l± J5Jg£-r J: y. tEJfe&jtlz 

[008 1 ] ji-a^e, weariest L-cst sit 

*<7)^UAg$Slt@<!:L-CfflU«ii-&tt, Ag7^ 
aSS-T-SA^ SltJf*Ag«!:P t«AgiPdJ)#4i: 
[0O8 2] *f»IB©f63t^ : P$7'f ^P/^>^ 

I5Ci:A«f#5fflT?, Tk^^jgHfUAgV-cyu— v 

•5. 

[0 0 8 3] *fc. *fSWei*. tt3fc<03!W®«$S-3 



^J#l~JS/££*ifc^xv\-_t|-mi£&t=?Lfc&l::, gfl? 
> 9^rftl=J:-3Tj|jllUlt?:0!>an*«±l=ff4ll=SM* 

fl>a;usit®*<»fie-c#*«>-c, ttstro^y^ifli^-c 
sss©iS]±A<pite-eft-5. *f=, sitJsr=Ag*fflL>fc 

»<TC*. *8±l:«titWJ:»*t.* i«)t A g 

>v**ftt»iiK$ti.«a-c. JHfciBa>&tttifiJtS4u 
[ o o a 4 ] fswrntoftibm** 

•J - F7 U— A^£««fc*l=»&}gttLf=¥3<*fgifcg 

* ^ v zfw¥m#§&itm*t y- u-a^»«js 

■T-SctlZcfcy, ^blz5SlllzAg-7i'-7*Lx-va 
[ O O 8 5 ] 7ij7^V ^ffl*»i*fBfe«^fc 

-r*j:3'Sca^i=*5^T. i/"j3->«t*7y 

izmifi-fZtZ.tX' Au7-f^(5X KUXOTfiSSA^ig 

[0086] ->ua- >«flitttat>-v>-r < . s 

&<B£<bf=3tL-C*,$£-e*'5fctf>. «Mtt««ISI=n 

«. 

[@scoe$m«:i»w] 

[Hi] *§&vH»-mMo)j&mz&&? <j yu-yzrm 

(a) 

(b) una (a) (0A-A«^«ic«fc*«iB5iSWfaia 

[0 2] 01 (DfBitm^^tSxfcLED^^^rotRBIS 
[0 3] *«^<75-|IJS«)»SS(=J:-5^»«:«atSa<0 

(a) l*¥®0 
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(b) (a) O>B-B|g*$il-«fc&$aBT®0 

[B4] s^acos@i^«as*^jaufce!i*^-r^fir 

(b) \*mmpMm&c>ELtim<o&&tt+&XivR® 

[05] *^^OSJ5t^^l^tett^Xg<D«B8S 

(b) lis i K^x>\— ic^/SStvfcnffijaffi 

[07] K7b- AlcJSKg^LT^E— 

[08] G a NiRft*****©***^***"*"* 

[09] Ba^STSs i «r< Krc»*LT« 

(a) l*¥®0 

(b) itma (a) c-cs*siCcfc^«a»fS0 
i mitm* 

1 a ^S^ffi 

1b G a N/<y?7f& 

1 c nlGaNl 

Id I n G a NSttl 



1 e plA I G a Nil 
1 f plQaNl 

3 p 

3 a 5*— 
3 b 

4 t 5 T-f^n/O^ 

6 'J-K7L/-A 
6a T^>hSB 

7 S i y-ftf— K»* 
7a nUSS 

'7 b ptfflSffi 

7 c nl9 

7d nIv'j3>SS 
7,e pi¥WW 

8 X 

9 mmmm 

1 o SltS 

1 1 

1 2 «t>X/\— 

1 3 ms*t 
i 3 a mmm 

1 5 v'j3->8Jfll 



[01] 



[H2] 
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[03] 



[134] 




SZb S?9 SOa $0 S/a 




7a Mb <5Za 7> 



(t>) JO 
S2b Ma Ma I 



Sfa 




7a S U 7c 7d 




J 4. 7c 7<t 




60 



to 



30a 



[08] 



Mb 
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